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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK16]The WID on NR RIM (Remote Interference Management) [1] was approved in RAN#82 plenary meeting and it aims to study possible mechanisms for mitigating the impact of remote base station interference in unpaired spectrum, and it will focus on synchronized macro cells with semi-static DL/UL configuration in co-channel. In 3GPP RAN1 AH1901 meeting, some agreements about RIM RS were reached and are attached in the Appendix [2].
In this contribution, we discuss the remaining issues about RIM RS configurations.
[bookmark: OLE_LINK3] RIM RS
 Mapping rule
In the last meeting, it was agreed to specify unique RIM-RS indices for indication of RIM-RS resources, and the mapping rule between the RIM RS indices and the corresponding Set ID. Herein the two mapping rules proposed in  [3~4] are discussed.
[bookmark: OLE_LINK4]Mapping rule 1: A modulo method. For example, the mapping order of RIM RS Set ID is sequence domain first, then time domain, and finally frequency domain. In this scheme, the sequence, time, and frequency indices of Set ID nID are 



,,.

Wherein Ns, Nf denotes the number of candidates in sequence and frequency domain respectively, and .Wherein NID is the total number of Set IDs to be supported in the network. 
Mapping rule 2: Bitmap method. In this scheme, the Set ID is divided into three parts, each part of the ID information is conveyed in sequence/time/frequency domain.
Regarding to the RIM RS configuration, the following are agreed.
· The maximum number of RIM RS Set ID is 22 bits and the actual length of Set ID is configurable.
· The maximum  number of sequences that one gNB needs to detect in one DL-UL period for interference identification is 8.
· The maximum number of candidate frequency resource depends on the bandwidth, and could be {1, 2, 4}.
From this perspective, the modulo method, i.e., mapping rule 1, could explore the best flexibility of RIM RS configuration to adapt to the deployment scenarios. 
Observation 1: The modulo method could explore the best flexibility of RIM RS configuration to adapt to the deployment scenarios. 
Proposal 1: It is proposed to use the modulo method to obtain the  the RIM RS indices of the corresponding Set ID.
[bookmark: OLE_LINK7] Generation of RIM RS
It was agreed that the initialization seed for RIM RS is configurable and changeable over time. At the same time, to guarantee an acceptable complexity at detector side, the  maximum number of total RIM RS sequence within 10 ms is 32. The detection complexity should be considered when  the initialization seed of RIM RS is designed. In addition, the RIM RS repetition is allowed in the adjacent TDD DL/UL switching periods to enhance the performance. The introduction of a changeable initialization should not affect the repetition performance of  RIM RS.
Proposal 2: When  the changeable initialization seed of RIM RS is designed, the detection complexity and the repetition performance of RIM RS should be considered .
 Dual TDD DL/UL periods
[bookmark: OLE_LINK8]The TDD DL/UL pattern in NR is flexible, and dual TDD DL/UL periods could be configured. It is possible that one of the dual TDD DL/UL periods  has a quite short uplink duration. In this case, if the RIM RS is not properly placed in the TDD DL/UL period, it may be undetectable for the receiver due to the large transmission delay. From this perspective, it is should be allowed to not transmit RIM RS in the TDD DL/UL period with extremely short  uplink duration.
Proposal 3:  It should be allowed to not transmit RIM RS in the TDD DL/UL period with extremely short  uplink duration. 
To support the proposed functionality, two schemes could be used:
[bookmark: OLE_LINK9]ALT 1: Two RIM RS transmission patterns.The RIM RS transmission pattern is defined in a granularity of dual TDD DL/UL periods. One of the transmission patterns has two RIM RS transmission occasions, i.e., each TDD DL/UL period has a RIM RS transmission occasion. The other transmission patterns has only one RIM RS transmission occasions, i.e., the RIM RS is not transmitted in the TDD DL/UL period with a shorter uplink duration.
ALT 2: Muted RIM RS configuration. If the muted RIM RS configuration as well as dual TDD DL/UL periods are configured, it could be interpreted as it is allow to not transmit RIM RS in the TDD DL/UL period with a shorter  uplink duration.
Proposal 4:  Either two RIM RS transmission patterns for dual TDD DL/UL periods (i.e., ALT 1) or muted RIM RS configuration (i.e., ALT 2) could be used to support  not transmit RIM RS in the TDD DL/UL period with extremely short  uplink duration.
[bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0995][bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0992] Conclusion 
In this contribution, we discuss the RIM RS configuration and resources, and have the following observations and proposals: 
Observation 1: The modulo method could explore the best flexibility of RIM RS configuration to adapt to the deployment scenarios. 
Proposal 1: It is proposed to use the modulo method to obtain the  the RIM RS indices of the corresponding Set ID.
Proposal 2: When  the changeable initialization seed of RIM RS is designed, the detection complexity and the repetition performance of RIM RS should be considered .
Proposal 3:  It should be allowed to not transmit RIM RS in the TDD DL/UL period with extremely short  uplink duration. 
Proposal 4:  Either two RIM RS transmission patterns for dual TDD DL/UL periods (i.e., ALT 1) or muted RIM RS configuration (i.e., ALT 2) could be used to support  not transmit RIM RS in the TDD DL/UL period with extremely short  uplink duration.
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Appendix
Agreement
· OAM configures RIM-RS configurations and provide necessary additional configuration information for one or more of functionalities of RIM-RS.
· RIM-RS configuration refers to the parameter set that includes sequence, time-frequency resource, periodicity, etc
· FFS: detailed signalling for RIM-RS configuration for repetition and near/far functionality indication,
· FFS: How to support repetition by configuration, as well as if explicit indication of near/far functionality is needed
Agreement
· Specification defines unique RIM-RS indices for indication of RIM-RS resources (in time-domain, frequency-domain, and sequence)
· Specification provides configurable mapping rule between the RIM-RS indices and Set ID;
· FFS: Details on how to handle repetition
· Note that the configurable mapping rule should be available and common to all gNBs
Agreement
A gNB can be configured with multiple set IDs
· For each set ID, multiple RIM-RS configurations can be configured
· From RX gNB perspective, there is no additional handling required compared to multiple gNBs with each gNB configured with a single set ID
Agreement
From the same transmitting gNB perspective, RS-1 and RS-2 differentiation is done in time domain only
[bookmark: _GoBack]Agreement
For different gNB in a network, RS-1 and RS-2 differentiation is done in time domain only.
Agreement
For indication of either “enough mitigation” or “not enough mitigation”, two basic RIM-RS resources are used
· The two resources use the same time/frequency resource but different sequences

Agreement
For repetition/near-far-functionality, multiple basic RIM-RS resources for a gNB transmission can be configured only in consecutive TDD DL/UL switching period, with one basic RIM-RS resource per TDD DL/UL switching period
· The maximum number of consecutive TDD DL/UL switching periods for repetition/near-far-functionality is 8 (the number can be either 2, 4, or 8) with near-far functionality and with repetition
· The first half of consecutive TDD DL/UL switching periods is for repetition
· The second half of consecutive TDD DL/UL switching periods is for repetition 
· Between the first and the second half of consecutive TDD DL/UL switching periods is for near-far-functionality
· The maximum number of consecutive TDD DL/UL switching periods for repetition is 4 (the number can be either 1, 2, or 4) without near-far functionality and with repetition only
· The maximum number of consecutive TDD DL/UL switching periods is 2 with near-far functionality only
Agreement
For each basic RIM-RS resource, the OFDM symbol position within the TDD DL/UL switching period can be individually configured
Agreement
RIM-RS sequence is mapped in the frequency with respect to a common reference point for all gNBs. The reference point is configured by OAM.
Agreement
The RIM RS bandwidth is defined as the number of PRBs.
· For carrier bandwidth smaller than 20MHz, the RIM RS bandwidth is configured as 
· For 30kHz SCS: min{48 RB, carrier bandwidth}
· For 15kHz SCS: min{96 RB, carrier bandwidth}
· For carrier bandwidth larger than 20MHz, the maximum RIM RS bandwidth can be configured from a set of SCS and PRB combination, including
· {15kHz, 96 RB} = 17.28MHz
· {30kHz, 48 RB} = 17.28MHz
· {30kHz, 96 RB} = 34.56MHz
· FFS: other combinations for larger RS bandwidth and/or better frequency utilization
Agreement
The initialization seed for RIM-RS is configured by OAM and the subsequent seed will be changing over time
Agreement
Maximum 22 bit gNB set ID is supported
· Actual number of gNB set ID is configurable
Agreement
· The number of RIM RS sequence (CDM) in each DL/UL switching points is configurable and common for all the DL/UL switching points transmitting RIM RS-1
· The number of RIM RS sequence (CDM) in each DL/UL switching points is configurable and common for all the DL/UL switching points transmitting RIM RS-2
· [bookmark: OLE_LINK5]The maximum number of total RIM RS sequence within 10ms is 32 regardless how many DL/UL switching points are configured in the 10ms. 
Agreement
The maximum number of candidate frequency resource (Y) for RIM-RS detection is
· 1, for bandwidth < 40 MHz.
· 2, for bandwidth ≥ 40 MHz and < 80 MHz.
· 4, for bandwidth ≥ 80 MHz and ≤ 100 MHz.
Agreement
All configured basic RIM-RS resources have the same bandwidth and the same subcarrier spacing
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